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1. INTRODUCTION 
Consider a finite set E, a weight function w : E --* R+U{0}, and a matroid M of rank m > 1 
defined on E with base set B and Z := {I C_ E I I C_ B for some B E B} as its independent sets. 
Then a base B of maximum weight 
w(B) := • w(e) 
eEB 
may be constructed by the following classical greedy algorithm (see [1-3]). 
Step 1: Choose some al E E with {al} e Z such that w(al) >_ w(a) holds for all a E E 
with {a} E Z. 
Step i 2<i~m: Assume a l , . . .  ,hi-1 E E are already determined. Choose some a~ E E \  
{a l , . . . ,  h i - l} with {a l , . . . ,  a,-1, a,} eZ  such that for all ae E\{al, . . . ,  a~-l} 
with {a l , . . . ,a i - l ,a}  E Z one has w(ai) > w(a). 
Put B := {a l , . . . ,am}.  
Moreover, in [3] it is shown that matroids may be characterized by the fact that the greedy 
algorithm works for every weight function w : E --* R+0{0}. Since then, several related 
"greedy procedures" and "greedy algorithm characterizations" have been established, see for in- 
stance [4-7]. 
Sometimes the problem occurs that the values of the weight function w cannot be determined 
exactly. Consider for instance a graph whose edges are equipped with weights which are only 
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known approximately. This means that in general we are unable to test both of the inequalities 
w(a) >_ w(b) and w(b) > w(a) for certain a, b • E, but we can--for some appropriate  • (0, 1) 
- -only verify (at least) one of the inequalities w(a) >_ (1 - c) .  w(b) and w(b) >_ (1 - ~). w(a). 
Therefore, the question arises whether the greedy algorithm for matroids is stable. In Theorem 1 
we shall prove that this is indeed the case; we show that the weight of the base constructed by 
some disturbed version of the greedy algorithm fulfills some estimate which-- in some sense to be 
specified--is harp. 
2. THE MAIN RESULT  
In the sequel, assume M = (E, 2-) is a matroid of rank m > 1 defined on the finite set E with 2" 
as its independent sets, and let 
B := :/:max := {I • 2" [ I C_ I '  and 1' • 2: implies I = I '}  
denote the set of bases of M. Suppose w : E -* R+0{0} is some function, and for I C_ E put 
:= E 
eEI 
For e • [0, 1) define the disturbed greedy algorithm for (M, w, c) as follows. 
Step 1: Choose some al • E with {hi} • 2" such that w(al) >_ (1 - c) • w(a) holds for 
all a • E with {a} • 2". 
Step i 2<i<m: Assume a l , . . . , a i -1  • E are already determined. Choose some a~ • E \  
{a l , . . . ,  a~-l} with {a l , . . . ,a~- l ,a i}  • 2" such that for a l la  • E \{a l , . . . , a i -1}  
with {a l , . . . ,  hi- l ,  a} • 2" one has w(ai) >_ (1 - c).  w(a). 
Put B:= {a l , . . . ,am}.  
The following main result of this paper recovers--by setting c = 0- - the fact that the ordinary 
greedy algorithm works for matroids. 
THEOREM 1. Assume the matroid M = (E,2") of rank m > 1, w : E --* N+CJ{0} and e • [0, 1) 
are as above. Then the following holds. 
(i) I f  B = {h i , . . . ,  am} is determined by the disturbed greedy algorithm, then for all bases 
B' of M one has 
w(B) > (1 - c).  w(B'). (1) 
(ii) The estimate (1) is sharp in the following sense: there exists some matroid Mo = (Eo, 2"0) 
of rank m and some nontrivial weight function Wo : Eo -'~ R+0{0} such that the disturbed 
greedy algorithm for (M0, Wo,e) may choose some base B of Mo satisfying 
w0(B)  = (1 - w0(B ' )  
for at least one base B' of Mo. 
PROOF. 
(i) We apply the ordinary greedy algorithm to the weight function ~ : E --~ IR+0{0} defined 
by 
1 .w(a), fo raeS={a l , . . ,  am}, 
:=  
w(a), for a e E \B .  
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By the choice of al one has w(al)  > E(a) for all a 6 E\B  with {a} 6 Z; thus the ordinary 
greedy algorithm, applied to ~, may choose some element a~(1) 6 B, 1 < a(1) < m, in Step 1. 
Now assume 2 < i < m, and the pairwise distinct elements a~(1), . . . ,  a~(i-1) 6 B are already 
determined. Let j denote the smallest number of the set {1 , . . . ,  m}\{a(1) , . . . ,  a(i - 1)}. Then 
for all a 6 E\B  with {aa(1),.. .  ,a~(i_ l) ,a} 6 2" one has also {a l , . . .  , a j - l , a}  6 2" and thus by 
the choice of aj we have 
1 
~(a j )  = 1 - ~ ' w(a j )  _> w(a)  = ~(a) .  
Therefore, the ordinary greedy algorithm, applied to ~, may choose some element a~(~) 6 
B\{a~(1) , . . . ,a~(~_ l )} , l  _< a(i) <_ m, in Step i. 
Altogether, the ordinary greedy algorithm, applied to ~, selects the base {a~0) , . . . ,  a~(m)} = 
{a l , . . .  ,am} = B. Therefore, one has ~(B)  _> ~(B ' )  for all bases B '  in M and thus also 
w(B)  = (1 - e).  ~(B)  > (1 - e ) .~(B ' )  _> (1 - e ) -w(B ' )  
as claimed. 
(ii) Put  E0 :-- {1 , . . . ,m, l ' , . . . ,m '}  and 
2"0 := { IC  Eo l{ i , i ' }  gL I for 1 < i  <m}.  
Then M0 := (Eo,Z0) is a matroid of rank m with 2"0 as its independent sets and 
Bo := {B C_ E I #(B  N {i, i'}) = l, for 1 < i < m} 
as its set of bases. 
Define w0 : E --~ R+0{0} by 
w0(1) := 1, 
w0(i)  = ~0(¢)  := 0, 
w0(l ')  := 1 - e, 
for i 6 {2 , . . . ,m}.  
Then the disturbed greedy algorithm for (Mo, To, e) may choose the element 1' in Step 1; this 
means that  altogether some base B with 1 ¢ B will be selected. Thus, if B '  is some base with 
1 6 B '  one gets 
wo(B) = I - ~ = (1 - ~). wo(B ' ) .  | 
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